Résumé. 2014 In the best junctions, a particular effect is observed when the temperature decreases, for temperatures T above the Tc of (TMTSF)2ClO4. This effect might be due to the occurrence of 1-D fluctuating superconductivity domains. But we cannot be sure that there is no zero bias anomaly. Our future work (observation of the tunnelling curve when the temperature varies from T &#x3E; Tc of (TMTSF)2ClO4 to T Tc) should allow us to see if the observed effect described in this paper is actually due to the organic conductor.
Introductiom
Of all the organic conductors studied to date, the most interesting are the (TMTSF)2X salts. For these materials one question is presently being discussed, namely are the low temperature properties due to monodimensionality or to multidimensionality of the Fermi surface. From many experiments, the Orsay Group have presented a model [1] according to this first hypothesis, in which precursor effects of the superconductive state exist in a range of temperature much above the temperature where the long range order (three-dimensional superconductivity) is obtained. These precursor effects should be manifested by a N (E) variation around the Fermi level (E~ ), i.e. by a partial condensation or pseudo gap.
With the aim of observing this condensation, we have used the tunnelling effect which is a very sensitive method for the observation of such phenomena. It is well known that the derivate dI/dY of the I = f (YJ characteristic of a S/I/N junction is directly proportional to the density of states N(E) in a superconductor S as shown in figure la (for experimental reasons figure 3 , the electron-phonon interaction is clearly seen but the gap edges singularities are removed. When a magnetic field is applied to these junctions, a structure is always present even with a magnetic field equal to 3 kG (H &#x3E; H~ Pb). This is shown in the insert of figure 2. This structure decreases slightly when H increases. Figure 6 [4] is induced by a structural phase transition [5] leading to a relaxed state [6] . Case 2. - Figure 4 represents the second case of spectra. The phonon-electron interaction is barely visible and the evolution of the resistivity peak is still different from that of a classical M/I/S junction. Indeed there is a small broadening around the turning points since we measure 3.1 mV. The application of a magnetic field up to 3 kG destroys all the superconductivity. Case 3. -We have the classical case of M/I/S junctions and the gap value is that of lead i.e. 2 A(7) = 2.7 mV. At higher energies the interaction phonon-electron is not visible and when a magnetic field up to 1.5 kG is applied all the superconductivity is destroyed We may add that the ratio of peak magnitude at null voltage to RN, at 4.2 K, is near 3.5; this value is rather small compared to the theoretical value (~ 8 for the same temperature). Finally, an increase of dV/dI (V = 0) appears near 90 K (the threshold of this increase varies from 100 K to 70 K depending on the junction) (Fig. 6) For all the identified anomalies [7] , we can eliminate those due to magnetic impurities which cannot be present in the barrier in our case. On the other hand, the electron relaxation time in the junction electrodes [8] cannot explain the relatively large modification of R = dV/dI, when the temperature decreases (AR/R is greater than the typical value ~ 0.1 %). We cannot nevertheless ignore the anomaly due to small particles embedded in the barrier [9] . Giaever and Zeller have shown that in such a case, a tunnelling current between the electrodes of a M/I/M junction is obtained, via the embedded particles. The crossing through these intermediate sites needs an activation energy which is responsible for the resistivity peak R = dV/dI when V varies. In our case, the only particles which may be present in the barrier are lead particles, with a critical field greater than that of bulk lead. The variation of R = d V/dI versus the magnetic field when H &#x3E; H~ of bulk lead (Insert of figure 2) may be explained by such a situation. But we add that T e of the particles should be nearly equal to that for bulk lead (curve 6 being flat until 7.2 K). This implies the presence of relatively large particles (dimension &#x3E; 1 000 A). The broadening of the tunnelling curve when T decreases, which is opposite to the evolution seen by Giaever and Zeller, might be due to an increase of the activation energy (evolution to a more symmetric barrier ?) If this were the case the absence (or the weakness) of this anomaly for temperatures greater than 6 K would not be clear. Moreover at a threshold temperature (always the same), around 6 K, the activation energy must go from a negligible to an observable value.
Another possible explanation is that the perturbation of lead spectra is due to (TMTSF)2CI04. (Fig. 6 ) when the temperature decreases, an absence of electron-phonon interaction, and typical curves of a M/I/S junction (Fig. 5) .
These junctions are of less good quality than those of the first case. The zero bias anomaly is too strong and does not allow us to observe the effect of the electron-phonon interaction. The unusual effect described in the first case is either masked by this anomaly, or absent. In the latter case a possible explanation is that the crystal surface has been slightly but sufficiently disturbed so that any particular character due to the low dimensionality of (TMTSF)2CI04 is suppressed, the metallic character being preserved
The tunnelling spectra of (TMTSF)2CI04/I/Pb junction, obtained by Bando et al. [10] Moreover, it will be interesting to obtain different spectra in the quenched or relaxed states. If quenching induces only a partial condensation (S.D.W. state) the tunnelling spectra will be approximately the same as in the relaxed state. Only a magnetic field dependence will be able to show the difference. If however the quenching induces a complete condensation, the tunnelling spectra will be comparable to those of S/I/S' junctions (but this last case is less probable).
